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(54) LUBFaCANT OIL COMPOSITION FOR PLASTIC WORKING 

(57)Abstract: 

PROBLEM TO Bll SOLVED: To provide a lubricant oil for plastic working such as press working and 
cold forging, excellent in lubrication and usable even under a severe lubrication condition. 
SOLUTION: This lubricant oil for the plastic working comprises (A) 5-99 wt.% zinc dithiophosphate 
having a >5C alky l group or the like. (B) 1-95 wt.% one or more kinds selected from (b1) a bivalent or 
trivalent metal salt of a >6C carboxylic acid. (b2) a bivalent or trivalent metal salt of a sulfonic acid 
having >500 mg-KOH/g base number. (b3) a specific polyarylene sulfide, and (b4) a sulfur compound 
such as an >8C mercaptan compound, and (0) 0-80 wt.% base oil. 
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(57) immi 

MW: (B) ^*i:L-C. {hi) ^^6\:X±.<^ii!V 

:f^ylkcorMX\t~M(r>±WM. ( b 2 ) 5 0 0 

m g K o H / gi^iJicox;P7 ir y'^co~mx\tEMi:r>^ 
( b 3 ) #S!C7);1^° U T U y^)V yr^ V. RX/ 

( b4 ) mmsnLtco^/u^r:^ yit-^^^j:t'(omm 

%. Rl/ (C) mft LTS?fiO~8 0«»%#W-ri. 



[fiS^^l] (A) M^hfcLT. T1B<7)-HR^ ( 1 ) 

s 

R' O-^ II 

">H-S-Zn-S 

y ymm^ 5-9 9«m%, ( b ) ^ii-t lt . 
( b 1 ) mm6ix±.(D/t)i'^symc^-mxiiE.mcr>^ 

(b2) iS3£^ffi5 0 0mgKOH/gtLh<7)X;^ 
(2) 

[■ft 2 3 

-f A r - Jl ^— „ • • • ( 2 ) 

^J^^^»*>'3 0 0-500, 000 ^:I,jE^T-S> 

) xm^ti^T\^UTUuy>r/\^yr^ H\ (b 
4 ) TiB<7)-«5S: ( 3 ) 

[^i:3] 

R' - S, -R' • • ■ (3) 

Si[ 1 ~ 3 0 cor^i/ Jr/i-a, r/P^-/i^»X{4r;i^^/i^:7 

X =i;UmTh o T . R6 fc R6 O^ij^co-^ft*^' 8 a±T 

[il*«2 ] -fliiC ( 1 ) C7)R1 . R2 , R3S.Z/R 
[it*3S3 ] ( b 1 ) JjS;^*^. *«ifc8'-4 0<7);^;P 

[|f«5S4 ] ( b. 2 ) J«^*i\ yew^/txv- 

'^i.jst'*^^*^! 1 -3covi>-m*H3fa«iio^ttJi]i 

[it*:>S5] (b3) bS;**\ 4^y7x^py-9-;P7 
r -f F T-J) ^ If 1 - 4 c7) I ■>-m:)5Hcieifc<7)M't4iPX 

2) Jg*{ffi5 0 OmgKOH/gJiLiiiO;?.yl^7^ ^-ilCT) 
-ffllXJiHfficO^f HS, ( b 3 ) TIBi7)-HR5S: ( 2 ) 
[Yt4] 

-fAr-S^„ ■•• (2) 

ai-uy^XiH-yi-uym^r^L. m{4. -fL^cois 

¥J^^hT**J3 0C~5 00. 0 0 0i:=3rSmT«> 
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• • • (1) 

!><, ) -C-*$ixl.4^°UT'J^>'^f;P'7r-< h\ St/ ( b 
4 ) TIBcO-fcC ( 3 ) 

R' — — R» • • • (3) 

~3 Ocor;P^;P*. r;Pir:^;psx{4T;P^;P7x^ 
)\^mTf> -yX. R5 fc R« iO^IScO-^tiT&* 8 JjLhT'J) I. 

«$r^L, x{ilX{i2comT-$)^o ) Tft^ix^K 

M<t-^m-^Mimfz-mxi±z.miiULi:-t^^M$^ 
msm 71 ( A ) ^^i^ffi^go^' 5 ~ 5 0 

T- * S f 1 ~ 6 CO (, ^mMciSKOfflS JnifflSBjf 

T.mmm-i&xii^mi3uj:mmmmx-$)m^^ i ~7co 

[000 1] 

[0002] 

[fi£*os«l^JS^7Vxjnx. ^ift^jpx, tr§ 
Jdx. ffttf Jdx. ftjtJnx. ^^astJnX'Srt'^f -Sl^ 

[0003] t^^iK fij£^$!)*I^±c7)/ca6c7)jDX 

xs<o*:>3'fl:o^»*^a4>3. ^to|glc7)fcy)tc$^>t 

CO^T^ < . ^ C7)xm < -r >! TXgSffitc i 
-U^ mzyityi'Um^t'^'^-i-ttm^itii^-^^ 
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[0004] tfz. m.^i^MTJMTh'oX t . JDJ^ 

momm^m i: T $ ^> l::)Kfttt*^'Sv «Snxffl 

^# # =5: i:" ^ TJall" ifzHb^zh 3B?t1t*^S 
[0005]^ L-:±ie« J; o 1 fig 

1 18 68 2-^<&^g. |5ll 0-24 5 5 7 9#i5r|g, [bJ 
10-27368 ^h^^jkWmif'h 0 . ('^-fixi) . ffifi 

[00 06] L*M., iiS'JO^ffiralffl^fiT-Jior 

[0007] 

s 

>P-S-Zn-S 
[00 11] (3(:(f». Ri. R^ R^at/R^JS. 

( B ) LT . ( b 1 ) ^iC6l.:Jl±iO*;1^4^>i? 

<nZMX\iEM<r>±^ . ( b 2 ) ig»fll 5 0 0 m g K 
OH/ sliihcoxjuy ^ ymcr)ZMXiiEM<^±S^. 

( b 3 ) Tiei0-/K5^ ( 2 ) 
[00 12] 

[<[:7] 

-f A r - ;3 • • • ( 2 ) 

[0 0 13] (j^'tJ. Ar{i. Typ^;i/*-<:«$ixr 

^t^mc^W^^'^it^ 300-500, OOOt 

&T/ (h4) TISO-MjS; ( 3 ) 
[00 141 

uts: 

R' — S, — R' • • ■ (3) 

[00 15] (^'P. RK R5{±, 

v^-mt^lS 1-3 0(OT;i^^;w*. r;^^^-;^sx 

it*^'8m±TJ>-l.«&^L, x(i 1 X{± 2<7)jEiStT-S> 

1-9 5^:1%, &r/ (c) f^j^bi-cmiio^ 

C 2 3 ( 1 ) OR' , R2 , R^&X/R'>iK 

ffia c n i,zim7)mmnj:mmmmma. 



s 

II 



[0 0 08] ^%mi. j!inXmtc?K>x3i5a=5:i:' 
[0009] 

<7i-h-i'W\-^z-m\^mm'&^-^^h ^ t ^i.ai 

CID (A)«iJ-i:L-C, Tieco-lfc^d) 
[00 10] 

[-fte] 



(1) 



CS:) (bl ) M*it8-4 0C0;<?;W;K>'^ 

C 1 ] XJi C 2 D t:iaiccoMffiraxfflvH»iaffl«!t^8. 

C 4 D ( b 2 ) X)Vy if ym<^:^fUiy^Am 

T'S>i>iuie c n - c 3 D co<,^-rix*HcieK«^^iMrax 



C 5 : ( b 3 ) (ft^Ttp'. --KU 7 i-Wy-9-;P:7 r ^ F 
T-$>.i.|fiia CI 3 - C 4 D <?5V''rix*H:^<o^ttJnx 

C6 3 (B)^3i-tLT. (b 1 ) ^Sc6JiLhiO;i? 
/l^^yRiOXttXtiHflico^SUS, m/iz ( b 2 ) ig* 

ffisoomgKO H/ gm±c7)x;i/7 ^ yMcozMXii 

E.m(^^mm.. ( b 3 ) Tiac^-itE^: ( 2 ) 

[00 16] 

[fl:9] 

[00 17] (5^+. Arti. rfu^)]^xmm^tix 

. ^t^^com'^i^^^'f-M.t'^ 300-500. OOOi: 
^rl.IEgc-C-fcl.o ) Tm^ti^^°UTUuy^;Uyr^ 

S.t>' ( b 4 ) Tia<7)-ISjS ( 3 ) 
[00 18] 

R' — Sx — R' • • • (3) 

[0019] (st4'. R5 , R^ii. =g-3!fcitc*^/S^. 

X{i^isi-3 0cor/i'=jf;i^, T/p^-zt-^xar 
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fria CI D ~ c 6 : cr>\^^-mMzMsm<Dmmfixmws 
mbxtmmittJLmm^'^'hi>mi c 1 3 ~ c 7 :) 

V ^-fti.*Hciett<?5i!1tJnXffl JSitiSfi^ifi!). 
[00 201 

(A) LT1trK-«i^ ( 1 ) X-m^iX^'J^^'J 
[00211 5t«t», , R^ R3at^R4{i, 

OK*ittoV^-C{±, 8m±*U0»S t<. 10m± 

m-hzh nmmx-h i> . t d . mm^ e 
\ti,^^(r)mmm<. i omLX-it^ h>.zn< . 12 

[00221 . HRsC ( 1 ) fc*5ttl>Ri . R2 , R 

^m/R'^cr>r)v^>vmsafr)V'r=-)vm\i. M.w^xh 
-oxh. ^mkX'h-oX{,X^^. S'^t. ;i<r^r)V^)\^ 

]vm^T)V'y=.)vmz'h'yxi:>x<-. ^2m(-^:ftyy 

U - ) T;i- ^;P*-^T7i'dr-;i^ST-S) X i J; V \ 
[00 231 ^:iO=ta^^^ ( 1 ) t:t5»tSRi, 

R2, R^RX/R'<:^)Mi^mbLXli. Mitlt'Oi-fUM 

fum. ^t^^yi'S, y-;P*. r-'iy/um. ^yf>-)\^ 

A.df-+?-n>-;k*. 



[0 0 24 1 ±iec73-^5t; ( 1 ) ^c^3^t^R^ R^ R 

3Sr/'R*(i. ^il^'timLXh->X . 5vHc:P-fJ>-5 
Tt iv-^t. S^-oTfcitV =^tt5. HR^ ( 1 ) T-^ 

[00251 *l6BH<7)^ttiDXFB}H}t?6t:fev>T{i. ± 

^ (A) ^j^cD'J^yt'JyMS.mii. mjS.^i^^X'5 

^>j- V ymm^i^m^m^ii i o ir*%i^Lfcft ^co*i 

[ 0 0 2 6 1 ( A ) u y^SificoK 

^(m.-^m^^iLmz^\^x\i. 9 5«»%*uo 

[ 0 0 2 7 1 t/i. *^^tc:t5(tl.^ffi!raxfflffl}t}*ffl 

l^if^Tii. ±K (A) ^'^bMz'im^h k^)^%b 
LT ( b 1) - ( b 4 ) A^i^Siftl?"^— aX(iXai2JUi 
5:@E-&-t'I.Ai\ ( B ) BSl^b^t LT ( b 1 ) ^^T'J>^M 

h^\t. -:>t'0 ( B ) LT ( b 1) . X{i ( b 
1 ) b (b 1 ) (B) &^bcom.-^^^^^^^ 

(A) «^<0xf-:tU>'KS^Oie^f9-^{is 5 

— 5 0®J;%T-S)-?T h BS<)cOjrajttt2:#l. >^ t^^'T'^ 
I,. cIcT)^-^ (A) ^ji-^'Ji-^ 'J ym^acom-^wi'^ 
a. 1 0«»%tiLh*UO»^t<. 15«»%iiUiA>' 

mi.zMtL\^. tti. ^ff)m^co-j^:^vymmm<om 
^fij-&^±iii±4 5«s%*u t< . 4 os»% 

i^m^znt L\>\ 

[00281 :^^mcommujimMmkfym^mz}i\,^x 

l^. ±M(A) ^^tMZ. (B)^^fcLT(bl) 

(b2) :^»ffi5 0 0mgKOH/gliUi<7)X;l^7*y 
KcOXWXJiHffiiO^Wfi. at/ ( b 3 ) — ^ ( 2 ) 
-C^Sit^rf^UTUl/y-t/l^^T^ b\ (b4) — 
^5t; ( 3 ) T«Sti^?^-(h^>&^'ba{fti.^^-«X{i 

[ 0 0 2 9 1 ±fB ( b 1) m^t LXiimm^6ULt<7i 

^jit'ym<^-mxi±^m<^^m^'tm\'-^^. ^«^sr 

M'f4JiiXffljgttM^0jiittt&«J^-&^m{i^^T'^:V\ 
t^C3&foT^co^lg:3&»'8l3Lh<^;e^;l^jKyll*>*J: 'OMt 
L<. ^lai 2ia±^^/W't:y|§3&«lft:if*tv\ * 
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[00 30] tfz. ±ii:^!i^7t-^ym(ommt bi 

gg, ^r'j/H?, t-r^)>m. ^'y)\^-:iym. 

su^^^vK. jvvi^ym. x^rvym. 
^ys!. '^'^y^, ■trJi-ymKcb'<r)mmmnm. 

5-^-^;u^=^^f :>'B!, 2, 2->^><^/i^'^r:J'yK. 
2-x^;k-2->:^/1^7'^'>-. 2 -x^;l^^-<f>'S! 
{:^9^lVW) . V^^JV^^^yW. 2-0-7-0^ 
3i, 5. S-hU^f'/P'^^-^-yi!. 

>®!s -fvxxTi'yig, vTy^ymtciicojii-m^ 

MVPi M^-f via, i^V^y^. 

-fi^>K. ';y-;i''B?, uyi^y®?, Ui^y-^n^'Srf 

[00 3 1 ] ;^f;Wdl>i80ZHIXZflO#jRiMSr 
A . X h n y^'^s^^j:}£(^T)V-t} U ±?I^«-^ffiiS , 

[0032] ( B ) Rg^cO-o-r-^)!. ( b 2 ) 

^^^t LTJi, iSit«A»'5 0 OmgKOH/gKLh(7)X 

ym(r>T}V:f} u ±^#iee ( b ) ^ 

[0 0 3 3] .rixli. \,^i5t9>.g.^s*g*tt;^;i^7*^— h 

Lxii. T/i-^/i^imm^t^^ixf^y^yitLxnfi 

yhi}^it.M±-t^ rji-^ji^<y-^y. t^u^i^y ^ y* 
^y-^y{zT)V^MtLfz%><r>^ i^y—)V^y^vy^j: 

}^cr,TJV^jv^y 9\yy^X)Vy-^yitLfz^^:^)\^y 

mco^'^Mii. a^l0 0~2. 0 0 0, ;?^>Wi. 2 
oo~i. oooT>hcr>ifif^\^t^fih. :L<r)X]Vy ^ 

fria ( b 1 ) fig;^^5ox?;i^'-KyB!<7)-flix^fif<7)^iR^T- 



r;l/ 5 - A*<1ff 4 1 < , ;U->'> 1 1 ^ » 

[0 0 34] ttz. m^mt^/i^y^^—hii. 

iE:^;l-7 it ymt~mXBmco^mkcr>mimm:^'xcr, 

feV^TJi 5 0 0 m g K O H/ siii±Th^ ^ t ti^ii^^WC 
hh. tg*tt*i'5 0 OmgKOH/g*}1|-Ci±. jP^ittt 

{i, J I s K 2 5 0 1 {zm^^ix^mmzii-^x 

[00351 ±MX)Vy if y^<^T)Vi} 'J ±m±WM. 
V>. *5|aHco ( B ) ^^(T) — -^Xhh ( b 3 ) ^-^k L 

Tti, mii-m^ ( 2 ) •c*$ii^?i-"ury uy^}\^y 

tA H^t:-&%*^'fflV^^>fL^. jtt*'. Ar{4. 7x-^y 

rfc-^rtiv-^, t.tzz.(rm^mMy 3.-vymx\i& 

( 2 ) fo-ft-^it^coii-^* (ic¥%:^^») *^ 3 0 0~ 
5 0 0. OOOt^Smt'fcSo i<0^»iOTIS{4 
500*UO*f^L.<, 1, OOO^i^ttciifitV^, - 
^^»0±IS(±, 2 0 0. 0 0 0?5U>3»*L<. 

1 0 0. 0 0 OA^'^lCjfSlLUo ::iX^>04'T-Ar*J7 
xX^yaf25S3K'U7xXU'y-ir;W7r^ h'*^ A# 

[ 0 0 3 6 1 <itV^f\ **BJ(7) ( B ) ^^)-c7)— 0-C'S>^ 
( b 4 ) LTtiMBHK^ ( 3 ) "C^^ixSI^SI 

-fb-^frfflv^l,. -Mst (3)4'. R^tRSfi. 

tC7K«J!Il^. V^-rixi.^*icl--3 0. if4L<{i4~ 

2 ocot;i^^;wS, r;i^^-/t'SX{4T;i'^;P7x-yi^ 

*TJ>-5T , R5 co|)SlgSc«0-^tfT6*8m±, Iff* t 

< {± 1 2 ti±T-^b i. S S-^ U . X {i 1 XJi 2 cTDmT'S) 

t5t*^oT, (3) T'^Sii^SI^-fl:-^^ 
t4. >^)Vi}r^y\^^^. ^y^/uyr-f h\ &t/i^'-9- 

/P^T'f ^'S:•^^■CV^I.. (3) tCtJftl.R^i: 

R8 (7)*«iScc7)-&i+*^ 8 ^mco^t-^mii . ( A ) jsi^^ 

iz-ox^Xii. mzmmU^j:^^iJK A^tt^O^T-, 5 0m 

(3) xm^tih^mt-^^c^o 

*>. ^;W^r^y-ft^*!)i7)1|if* tv^ft«:^t LTii, 0iJ 

;t{£, ^^?f-;l/^;i/;^r^y. ■ri/;Uj<;U;<?T^y, K 
T>^k^;i-X?r^y. xb^T>/i^;^/'i^;<77°:5'y. 
•^T'yiVMViir^y . :^9^'Ti^)V:^]V-hy^y (x 

xrU/P^/I^:^7°:?y) . :x.A-ai^}V^}Vi]y'9yt£>£ 

<rmm^r)v^)V;^)v^y^y. mfz.ix.h\.zn^-t 
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[00 37] ±fz. ( 3 ) X-m.^ 

iV'^y^jvyr^Y. i/V— ;l^^y-^/l^7r-^ b\ 'J^ 
i^)\/'^y-^)vyr^ h\ 'J'O yfi^)^^! y^)vy r ^ 
'JY'ri^tv^y-^fvyr^Y ( v^n^u/w^ 

yr-^Y) , iyr-Vyfi^iV^y^'^yr^Y. i^"^^ 
^^iy)V^y-^)VVr^ Yti:}iti^^Whi\.l>. tfz. 'J 

rA Y^-^li^nWith-y-^iVyrA h'-ft-^^^ffS 

(3) T'*5/tl.«llt'fb-^«4'-Ct. jHjtttSrK*^.^ 

[00 38] .Itl'iiOSllt^b^ti:. -afflV^TtJrV^ 
t!^zM\:y±-^n-^\^xm\^xhi.\^. ±iE. (b 1 ) - 
(b4 ) <7)V»-rtLO (B) ^^i: ( A ) 

[00 39] *%E^c0^ttJDXffl}F^jt?4ffi^!|%lCi3l^-C 

(i. ±ie ( B ) ^^:j-{ia«ft^*^tL-c-^fH-9 5 
®«%iH-^-r-s . ( B ) ^^(TM-^m^ifi 1 

coTRS{i3«»%35U L< , 5W»%*^§ ^>t:» 

t< . 1 OSM!>^*^^tlc*f LV V ( B ) 

cOiE^fJ^cO±KI±8 0®*%;^)U'9i!f^t<. 6 Ofi 
ft%7!)^'$4>tc*f* L<, 5 0Ka%35^'=^t-if*tV^, 
-ftLt (A) ^^hcOS^vs'^yxSrfiloytrA^T'fcS, 

[0040] 3js;||Hj£7)MttJPlffl}fljtv*ffiJt1^t-i3»'^'^ 

(A) fiit^^fc ht)tiB^:5i-t (b 1 ) . (b 
2 ) , { b 3 ) S.'.>- ( b 4 ) «^*>^>3Ufn^:-SX{± 
i:Sia±$-K-^-rS. Lfc*«-5T. (B) j^^c7)E 
^^a{±. (bl)s£^, {b2)jS3i-, (b3)B£ 
3)-. Jlt^' ( b 4 ) i!c^2r-«E-^LTi.<tV^, 

[ 0 0 4 n icO < B ) fK*S— «ffi-&L^!ffi^!Bj<^4' 
Tti. ( B ) ^^i: tt ( b 1 ) jS^^Sr8E-^-r?.«0*W 

^ticffi < ^ ^ s** "9 , ( A ) mtmi'^^\-^-if)m. 

[0 04 2] Sf^. (B))^^^J:tT. (bl)-(b 
4 ) E^^^J a *>-«IJUi^ffi-&-r ( b 1 ) fig; 
^5:ffi-^L, (b2) ~ (b4) ^^iO>4» 

X'hh . ^^7) i a ( A ) «^^i7)#«T-C-\ ( b 1) jSi 
'jih ^ixPM(7) ( b 2 ) ~ { b 4 ) fig^Sr-SXiiHa 

m:-&^i-r-i.«^!|*){i. ( B ) m^^-n(r>^ists^ 



#«.S!jII*^"S)'I>» iioidlc (b 1) ^^^^tf%^. 
(A) ^^<OE-^SiJ-^ii. 5 0«i%JiJlTTfcoTi.* 

( A ) ^»0@E^»J-^& 5 0 

iu^mmxh^. 

[0043] tf^. (B) Jjic^tL-r (b2) ~ (b 
V — S . c: CO J: a ^ ( A ) ^^coffttT 

Mi.{f ( b 2 ) t ( b 3 ) ( b 2 ) b ( b 

4 ) ( b 3 ) b ( b 4 ) ^^^*i"^iliX^ffi^^^cO 

[0044] ^ri^. (B) (b 1) - (b 

4 ) ^^^(;)^:5i-Srr«ljUi5rffi-^-ri.%^cO ( b 1 ) ~ 

(b4) <^#lSr«-Oii-&W^tcov^T{i. -eco-^tf^^m 
la (B) «i^iOE^fi^l*lT-J>ix(f. !tftc$iJ|3S«'5r<ffi 
MXX^^tK ^f^^b h 5-3 0K»%o4BHT-id-^-r 

[00451 3|s:5M8tc:i3V^T(±. ( C ) i^^^i; LTSv* 

xn^tifz^m^^^^^ii^x^ ^ mn^iti'^mmti 
f^^ittm. Tiim^t^m. imm^o. is^mt^o. 

t!>tit^-<yy^y^^. i-y'ry^iSi^^i^^'t^^ ^ 

fz. -^m^bLxii. ^vy'^T-y. i-f-^y^^tv^' 

•?-^iiCr>:i^V a—:^Uy ^ y. TJU^fV^y-^y. T 

fi^^jvi-y^vy. #axx7";i^«. d^U5j-^->r;w^ 

tK m-BA o'ci^zmhrnrnmi^ 1-2,0 0 omm^ 

/s<Ot<036««ft L< . 2~1. OOOmmVsCOt 

£?5AU0iTtt<. 1 0 — 5 0 Omm2/s<75i>CO*^'# 

?^CLT0-80«»%, if^ t<(i0-7 0a*%c7) 
KHT'iE-^^i.. !Hrt:i ( B ) Bfe^t LT ( b 1 ) 

t*»t ( A ) mf<r>m.-^m^i 5 o®a%mTtc l 

/ifflB!<;W::$>-:>T(±, ic75^aiOie-^M^J±. 2 0—8 
0Si%gS-^-ri.OA^"»4 tl^o 
[0046] i/t, *l%BS-fcV^T{±, ±iE«#Ja!c:5i-lii 

^Hzmm^zii ^wMSam. wsm. mm. Mm^£ 

Kcn^wmmi^m-^Lxi^i^^ tfz. ^mmmico 
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Clglfefi»l 1 ~ 2 1 S.U:'JtK(51J 1 ~ 3 ] a 1 - 3 t-^-tffl 
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Lfz. ttz. m.A [z^v^-tx 0 ic, &M.(nfz^\^z ( B ) fig 
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i~R**s^3^fci 2^7)|i:MT;^^;^a) 
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b 1 2 : :ti?^;l'Sai&' ( 2 -xf-;L''s-^-9-yKWri) 
b2 1 ■.XJVyt^-Y (iS»B5 2 0mgKOH/ 
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b22 : X)Vy^A—h (Ja»B4 0 Omg KOH/ 
g) 

b 3 1 : ^^)y3L~vy^ivyr^ K 

3, 0 0 0) 

b4 1 : xf-T^iiv^jV-^y'^y 

b 5 1 : (iS«^fi-*l 1®M%) 

(C^^) 

CI -.J^yy-i y^m& ( 4 0"'Ctl3{t'i.S)ttJK9 2 
mm^/ s ) 

C 2 : -^7T• ( 4 0'Cti3{t-5>l&ttJK 10 2 

mm^/s ) 

zfi^mmm. ]mmcn>m.mi\,z-:>%vxTi.zJr^-t'(mn 

7rl^'yi?XM#tiSii'C'fP«L^Co IS^i^Wi. 
iOb°y(AISI C-l 1 37 ) i:7'n»/:5' (AI S 

1 C-3 1 3 5 ) ^fflW llIKt!t6 0 0 r pm, 

2 2 2N/m i n (7)X f ■/ 7''r -y 7-^*^. *^?ft:^r&{i 
0. 0 2m 1 SrtrytcM^L'Cff-?:'^. 

JASO M3 14-88fc*i»tT^T-?3t. j*S«5 

0°CT-ftl>, 
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[oo54]«i. 2Rx/3<7)mmm^x'o.^%m(r> 



4c^mM<0Xdl>Z, (B) ^^Ji-i: tT, ^*tt*M0 0 

1 ) , Wi^tmm^&^ Lfz^ {itm?i2. 3) a.m 
M##i4*^"*^o. mmmm^:k^\>\ ^fzB&-»tL 
X. ikimmi:^^i-^mmi (Ji:i^j2, 3) t*. 
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